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DETAILED ACTION 

Response to Amendment 

This Office Action is responsive to the Amendment filed July 31 , 2009, 2009. 
The rejection of claims 1 , 2, 5-24 & 51 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hampden-Smith et al. U.S. Pub. 2006/0292434 in view of Ha et al. J. 
of Power Sources 112 (2002) 655-659 is overcome. The rejection of claims 3-4 under 
35 U.S.C. 103(a) as being unpatentable over Hampden-Smith et al. U.S. Pub. 
2006/0292434 in view of Ha et al. J. of Power Sources 112 (2002) 655-659 and further 
in view of Pomeroy et al. U.S. Pat. 3,297,487 is overcome. Claims 1 and 3-24 and 51- 
54 are allowed. However, claim 2 is newly rejected under 112 first paragraph. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claim 2 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. The specification dies not appear to support a 
range between 3 and 22 M of formic acid. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious 
at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention 
was made. 

Claims 1, 2, 5-24 & 51 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hampden-Smith et al. U.S. Pub. 2006/0292434 in view of Ha et al. J. 
of Power Sources 1 1 2 (2002) 655-659. 

With respect to claim 1 , Hampden-Smith teaches a fuel cell comprising: an 
anode to which said fluid fuel is directed, said anode having an electrocatalyst 
associated therewith, said electrocatalyst comprising palladium nanoparticles; a 
cathode to which said fluid oxidant is directed, said cathode electrically connected to 
said anode; and an electrolyte interposed between said anode and said cathode. See 
Paragraphs 6 & 102. With respect to claims 5 & 6. the electrolyte is an ion exchange 
membrane such as a proton exchange membrane. See paragraphs 6 & 93. With 
respect to claim 7, the proton exchange membrane comprises a perfluorosulfonic acid 
ionomer (par. 93). With respect to claim 8, it would be reasonable to expect the ion 
exchange membrane to be substantially impermeable to the fuel stream, because 
Hampden-Smith teaches the same membrane as set forth by Applicant. Support for 
this assertion is provided in MPEP 2112.01, "[where] [pjroducts of identical chemical 
composition can not have mutually exclusive properties." A chemical composition and 
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its properties are inseparable. Therefore, since Hampden-Smith teaches the identical 
chemical structure, the properties applicant discloses and/or claims are necessarily 
present. See In re Spada, 91 1 F.2d 705, 709, 15 USPQ2d 1655, 1658 (Fed. Cir. 
1990).With respect to claim 9, the electrolyte includes acid electrolytes (par. 93). 
With respect to claims 10-12, the palladium catalyst nanoparticles have a diameter of 1 
to 10 nm. See paragraph 102. With respect to claim 51, the electrocatalyst is 
palladium nanoparticles (See par. 102). With respect to claims 13-15, the surface area 
is 10 to 25 m 2 /g. See paragraph 130. 

Hampden-Smith does not expressly disclose: formic acid fuel (claim 1); at least 
3M formic acid (claim 2); 25% to 65% formic acid (claims 16-20); cell is capable of 
generating a power density of at least 150mW/cm 2 (claims 21-22); cell is capable of 
generating open circuit voltage of at least 0.8 V (claim 23) or wherein the catalyst is 
configured to promote reaction of said formic acid via a direct path that diminished 
formation of a CO intermediate (claim 24). 

Ha teaches that it is well known in the art to fuel cell with formic acid and 
methanol, wherein the formic acid is 9M. The use of 9 M formic acid and methanol can 
increase the current at 60 degrees from 95 to 320 mA/cm 2 at 0.3V. The maximum 
power density increases from 33 to 1 19 mW/cm 2 The cell resistance decreases from 
0,37 to 0,32 cm 2 . See the abstract, page 655-656. 

Therefore, it would have been obvious to one of ordinary skill in the art in the 
time the instant invention was made to employ a fuel cell comprising formic acid as 
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taught by Ha, in the fuel cell of Hampden-Smith, in order to increase maximum power 
density, increase current and decrease cell resistance. 

With respect to claims 16-20, it would have been obvious to one of ordinary skill 
in the art at the time the instant invention was made to employ the formic acid 
concentration of 25% to 65% , since it has been held that discovering an optimum 
value of a result effective variable involves only routine skill in the art. In re Boesch, 
617 F.2d 272, 205 USPQ 215 (CCPA 1980). The skilled artisan recognizes that the 
concentration o f fuel directly effects utilization of the catalyst material. 

With respect to claims 21-22, it would have been reasonable to expect the fuel 
cell of Hampden-Smith in view of Ha to generate an open circuit voltage of at least 0.8 
V, since the cell is made from the same material is as the instant claims. Support for 
this assertion is provided in MPEP 21 12.01 , "[where] [products of identical chemical 
composition can not have mutually exclusive properties. "A chemical composition and 
its properties are inseparable. Therefore, since Hampden-Smith teaches the identical 
chemical structure, the properties applicant discloses and/or claims are necessarily 
present. See In re Spada, 911 F.2d 705, 709, 15 USPQ2d 1655, 1658 (Fed. Cir. 
1990). 

With respect to claims 23, it would have been reasonable to expect the cell of 
Hampden-Smith in view of Ha be capable of generating an open circuit voltage of at 
least about 0.8V, since the cell is made from the same material is as the instant claims. 
Support for this assertion is provided in MPEP 21 12.01, "[where] [products of identical 
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chemical composition can not have mutually exclusive properties. "A chemical 
composition and its properties are inseparable. Therefore, since Hampden-Smith 
teaches the identical cell structure, the properties applicant discloses and/or claims are 
necessarily present. See In re Spada, 911 F.2d 705, 709, 15 USPQ2d 1655, 1658 
(Fed. Cir.1990). 

With respect to claims 24, it would have been reasonable to expect the catalyst 
of Hampden-Smith in view of Ha to promote reaction of said formic acid via a direct path 
that diminished formation of a CO intermediate, since the cell is made from the same 
material is as the instant claims. Support for this assertion is provided in MPEP 
2112.01, "[where] [products of identical chemical composition can not have mutually 
exclusive properties."A chemical composition and its properties are inseparable. 
Therefore, since Hampden-Smith teaches the identical chemical structure, the 
properties applicant discloses and/or claims are necessarily present. See In re Spada, 
911 F.2d 705, 709, 15 USPQ2d 1655, 1658 (Fed. Cir. 1990). 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious 
at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention 
was made. 
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Claims 3-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hampden-Smith et al. U.S. Pub. 2006/0292434 in view of Ha et al. J. of Power Sources 
112 (2002) 655-659 and further in view of Pomeroy et al. U.S. Pat. 3,297,487. 

Hampden-Smith in view of Ha teach a fuel cell as described in the rejection 
recited hereinabove. 

However, the reference does not expressly disclose anode/cathode enclosures. 

Pomeroy teaches that it is well known to employ anode/cathode enclosures in 
polymer electrolyte fuel cells. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the instant invention was made to employ the anode/cathode enclosures of 
Pomeroy in the fuel cells of Hamden-Smith, in order to increase fuel/oxidant exposure to 
the electrodes. 

Response to Arguments 

Applicant's arguments with respect to the Ha reference has been considered and 
are persuasive. The previous pending rejections are withdrawn. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection 
presented in this Office action. Accordingly, THIS ACTION IS MADE FINAL. 

See MPEP § 706.07(a). Applicant is reminded of the extension of time policy as 
set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply 
is filed within TWO MONTHS of the mailing date of this final action and the 
advisory action is not mailed until after the end of the THREE-MONTH 
shortened statutory period, then the shortened statutory period will expire on 
the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In 
no event, however, will the statutory period for reply expire later than SIX 
MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications 
from the Examiner should be directed to Monique Wills whose telephone 
number is (571) 272-1309. The Examiner can normally be reached on 
Monday-Friday from 8:30am to 5:00 pm. 

If attempts to reach Examiner by telephone are unsuccessful, the 
Examiner's supervisor, Patrick Ryan, may be reached at 571-272-1292. The fax 
phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
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for published applications may be obtained from either Private PAIR or Public 
PAIR. 

Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see 
http://pair-direct.uspto.gov. Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-217- 
9197 (toll-free). 

/Monique M Wills/ 
Examiner, Art Unit 1795 

/PATRICK RYAN/ 

Supervisory Patent Examiner, Art Unit 1795 



